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(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify the process for forming a 
conductive layer for external connection while enhancing reliability. 
SOLUTION: Since inner individual electrodes 17 constituting a piezoelectric 
oscillator or conductor layers constituting an inner common electrode 18 
are interconnected through through holes 21a, 21 b f 20a f 20b on the inside 
of the end face of the piezoelectric oscillator and connected with a 
segment electrode 22 and a common electrode 23 formed on the surface in 
the longitudinal direction, end face of intricate shape or formation of 
conductive layer at the corner is not required and conductive relationship 
is ensured even if the forward end face is chipped slightly. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While carrying out the laminating of the conductive layer through piezoelectric material so that an internal 
individual electrode and an internal common electrode may carry out a lap to an oscillating field It connects with an 
electrical conducting material filled up with said conductive layers which penetrate said piezoelectric material in one [ at 
least ] edge field, and serve as said internal individual electrode, or said conductive layers used as said internal common 
electrode by through hole. A piezoelectric transducer unit which comes to fix to a multiple-anchorage substrate a 
piezoelectric transducer in which an external electrode layer linked to an electrical conducting material of said through 
hole which connects said each conductive layer, or an electrical conducting material of said through hole which 
connects said internal individual electrodes was formed to one field of a longitudinal direction. 
[Claim 2] A piezoelectric transducer unit according to claim 1 which forms a through hole where said piezoelectric 
transducer connects said conductive layers used as said internal individual electrode for every piezoelectric transducer. 
[Claim 3] A piezoelectric transducer unit according to claim 1 which forms flow relation with an electrical conducting 
material with which said conductive layer fills said through hole formed in an edge. 

[Claim 4] A piezoelectric transducer unit according to claim 1 with which a through hole of said each class is formed on 
the same line. 

[Claim 5] A piezoelectric transducer unit according to claim 1 with which a through hole of said each class is formed so 
that it may be located on the same line every other layer. 

[Claim 6] A piezoelectric transducer unit according to claim 1 with which an end face of each of said conductive layer is 
located in a central site rather than an end face of said piezoelectric transducer. 

[Claim 7] A piezoelectric transducer unit according to claim 1 with which width of face of the one direction is larger 
than thickness of piezoelectric material of each class, and said through hole is formed. 

[Claim 8] A piezoelectric transducer unit according to claim 1 currently formed by ****(ing) by slit so that a non- 
vibrating field may connect mutually. 

[Claim 9] A piezoelectric transducer unit according to claim 1 with which said external electrode layer consists of a 
material equivalent to a material which forms an internal electrode. 

[Claim 10] A piezoelectric transducer unit according to claim 1 which comes to fix one field of a longitudinal direction 
of two or more of said vibrator to a fixed substrate. 

[Claim 1 1] A piezoelectric transducer unit according to claim 1 which is the longitudinal-oscillation child whom said 
piezoelectric transducer expands and contracts in the direction where the direction of a laminating of piezoelectric 
material is vertical. 

[Claim 12] A piezoelectric transducer unit according to claim 1 with which a segment electrode and a common 
electrode are formed as said external electrode. 

[Claim 13] A piezoelectric transducer unit according to claim 1 with which an external electrode linked to an external 
electrode formed in one field of said longitudinal direction is formed in an edge field of the other end in which said 
through hole is not formed. 

[Claim 14] A manufacture method of a piezoelectric transducer unit characterized by providing the following A process 
which forms an electrical conducting material layer so that a band-like field non-conducting current may be formed in a 
field which is center-section approach and is in agreement with a green sheet of piezoelectric material with which a 
through hole was drilled at a head of an internal common electrode from said through hole near [ which serves as an 
oscillating field at least ] the near edge and said through hole may be filled A process which carries out the laminating 
only of the required number of layers, forms a layer of an electrical conducting material so that said segment electrode 
and a through hole through which it flows may be filled, and constitutes one piezoelectric-material board by baking A 
process which forms a slit to a field which can separate a conductive layer mutually at least 

http://www4.ipdl jpo.go jp/cgi-bir$^ 2/1 8/2004 
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[Claim 15] A manufacture method of a piezoelectric transducer unit characterized by providing the following A process 
which forms an electrical conducting material layer so that a band-like field non-conducting current may be formed in a 
field which is center-section approach and is in agreement with a green sheet of piezoelectric material with which a 
through hole was drilled at a head of an internal common electrode from said through hole near [ which serves as an 
oscillating field at least ] the near edge and said through hole may be filled A process which forms an electrical 
conducting material layer so that a band-like field non-conducting current may be formed in a field which is in 
agreement at a head of a piezo-electric material electrode in which a through hole was drilled near [ which serves as an 
oscillating field at least ] the near edge and said through hole may be filled A process which carries out the laminating 
only of the required number of layers, forms a layer of an electrical conducting material so that said segment electrode 
and a through hole through which it flows may be filled, and constitutes one piezoelectric-material board by baking A 
process which forms a slit to a field which can separate a conductive layer mutually at least 
[Claim 16] A manufacture method of claim 14 drilled so that said through hole might be in agreement with an array 
pitch of said piezoelectric transducer, or a piezoelectric transducer unit according to claim 15. 
[Claim 17] A manufacture method of claim 14 which consists of a process which forms a slit to a field which is the 
pitch which is in agreement with an array pitch of a through hole by the side of a head used as the free end, and can 
separate a conductive layer mutually at least, or a piezoelectric transducer unit according to claim 15. 
[Claim 18] While carrying out the laminating of the conductive layer through piezoelectric material so that an internal 
individual electrode and an internal common electrode may carry out a lap to an oscillating field While connecting with 
an electrical conducting material filled up with said conductive layers which penetrate said piezoelectric material in one 
[ at least ] edge field, and serve as said internal individual electrode, or said conductive layers used as an internal 
common electrode by through hole A piezoelectric transducer unit which comes to fix to a multiple-anchorage substrate 
a piezoelectric transducer in which an external electrode layer linked to an electrical conducting material of a through 
hole which connects said each conductive layer, or an electrical conducting material of a through hole which connects 
said internal individual electrodes was formed to one field of a longitudinal direction, An ink jet type recording head 
which comes to fix a passage unit equipped with a pressure generating room which is open for free passage to a nozzle 
orifice and a reservoir, and is pressurized with said piezoelectric transducer with a head holder. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to flexible shaft orientations at the structure and 
the ink jet type recording head of an internal electrode at the piezoelectric transducer unit with which laminating 
formation of the internal electrode was carried out at parallel, and twist details. 
[0002] 

[Description of the Prior Art] The ink jet type recording head which used the piezoelectric transducer in longitudinal- 
oscillation mode Set a narrow gap at the back of the nozzle plate which drilled two or more nozzles, and an elastic plate 
is arranged in it so that JP,4-1052,A may see. Make the piezoelectric transducer of a piezoelectric constant d31 divided 
so that it might furthermore correspond to the back of an elastic plate at each pressure generating room of a passage 
formation substrate contact, constitute, and after making it go via an ink feed hopper and leading to a pressure 
generating room, the ink from RISABA It pressurizes with the piezoelectric transducer which made the ink here drive 
according to a record signal, and is made to make it breathe out from a nozzle orifice as an ink drop. 
[0003] Such a piezoelectric transducer so that JP,7-195688,A may see An internal common electrode, The laminating of 
the internal individual electrode is carried out to the shape of sandwiches through piezoelectric material. An internal 
common electrode to the back end side by the side of the fixed end Moreover, the piezo-electric diaphragm of one sheet 
which exposed the internal individual electrode to the apical surface of free one end is ****(ed) and constituted so that a 
non-vibrating field may follow ends in a dummy piezoelectric transducer and may follow a center section in the 
piezoelectric transducer for actuation again. An internal common electrode is connected to the common electrode 
prolonged from a back end side to a non-vibrating field, a FUREKISHIBU cable is connected to these segment 
electrode and a common electrode, and the driving signal is supplied to the segment electrode with which an internal 
individual electrode is prolonged from an apical surface to a non-vibrating field. 
[0004] 

[Problem(s) to be Solved by the Invention] Thus, it is easy to produce a defect in the conductive layer in the boundary of 
an end face and a front face on the relation which forms an external electrode in the 2nd page of an end face and a front 
face at a ** type, and there are a problem that conductive layer formation takes time and effort, and a problem that a 
corner produces comparatively a chip and the faulty connection who becomes empty again, and the yield of 
manufacture falls. The place which this invention is made in view of such a problem, and is made into the object is 
offering the piezoelectric transducer unit which can secure flow relation also by the chip of the some at a head. 
Moreover, the 2nd object of this invention is proposing the manufacture method of said piezoelectric transducer unit. 
Furthermore, the 3rd object of this invention is offering the ink jet type recording head which used said piezoelectric 
transducer unit. 
[0005] 

[Means for Solving the Problem] In order to solve such a problem, it sets to this invention. While carrying out the 
laminating of the conductive layer through piezoelectric material so that an internal individual electrode and an internal 
common electrode may carry out a lap to an oscillating field It connects with an electrical conducting material filled up 
with said conductive layers which penetrate said piezoelectric material in one [ at least ] edge field, and serve as said 
internal individual electrode, or said conductive layers used as said internal common electrode by through hole. A 
piezoelectric transducer in which an external electrode layer linked to an electrical conducting material of said through 
hole which connects said each conductive layer, or an electrical conducting material of said through hole which 
connects said internal individual electrodes was formed to one field of a longitudinal direction was fixed to a multiple- 
anchorage substrate. 
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[0006] 

[Function] since it interconnects in the through hole inside the end face of a piezoelectric transducer and the conductive 
layers which constitute the internal individual electrode which constitutes a piezoelectric transducer, or an internal 
common electrode are pulled out on the surface of a longitudinal direction - an end face with difficult formation — 
moreover, the conductive layer to a comer becomes unnecessary. 
[0007] 

[Embodiment of the Invention] Then, based on the example illustrating the details of this invention, it explains below. 
Drawing 1 is what shows one example of the ink jet type recording head of this invention. The passage unit 1 The 
passage formation substrate 7 equipped with the nozzle plate 3 which drilled the nozzle orifice 2 at constant pitch, and 
the pressure generating room 4 which is open for free passage to a nozzle orifice 2 and the reservoir 6 which supplies 
ink to this through the ink feed hopper 5, The laminating of the elastic plate 10 to which contact at the head of each 
piezoelectric transducer 9 in the longitudinal-oscillation mode of the piezo-electric oscillating unit 8, and expand and the 
capacity of the pressure generating room 4 is made to reduce is carried out to one, and it is constituted. 
[0008] The piezo-electric oscillating unit 8 is held and fixed to the hold room 13 of the head holder 12 after connecting 
with the flexible cable 1 1 which transmits the driving signal from the outside, and the passage unit 1 is fixed to the 
effective area 14 of an electrode holder 12, and the recording head is constituted. 

[0009] The vibrator unit 8 fixes to the fixed substrate 15 the piezoelectric transducer of the dummy which was located in 
the ends of the successive installation direction of a piezoelectric transducer 9 if needed, and was constituted broadly a 
little, and is constituted while making in agreement with the array pitch of the pressure generating room 4 the 
piezoelectric transducer 9 which has a piezoelectric constant d31 and fixing to the fixed substrate 15. 
[0010] The piezoelectric transducer 9 for actuation carries out the laminating of the internal common electrode 17 and 
the internal individual electrode 18 to the shape of sandwiches through piezoelectric material 19, as shown in drawing 

2 , and the internal individual electrode 18 is connected to juxtaposition through the conductive layer which fills the 
through hole 21 in which the internal common electrode 17 was drilled by free one end in parallel through the 
conductive layer which fills the through hole 20 drilled in the fixed-end side. The segment electrode 22 which served as 
the internal individual electrode, and the common electrode 23 are formed in a front-face side, and the flexible cable 1 1 
is connected to these electrodes 22 and 23. 

[001 1] In this example, the through holes 20a and 20b of each class, and 21a and 21b can be shifted a little to shaft 
orientations, and they are formed so that it may be located on the same line every other layer. 
[0012] Draw ing 3 is what shows one example of the manufacture method of an above-mentioned piezoelectric 
transducer unit. Through holes 30a and 31a prepare near the ends the green sheet 32 of the piezoelectric material of the 
given thickness drilled so that it might be in agreement with the array pitch of a piezoelectric transducer ( drawing 3 (I)). 
On the surface of [ a / through hole 31] this by the center-section twist And conductive layers 34 and 35 are formed by 
printing of conductive coating material etc. so that the band-like field 33 non-conducting current may be formed in the 
field which is in agreement at the head of the internal common electrode 17 and the inner surface of through holes 30a 
and 31a may be buried ( drawing 3 (II)). 

[0013] In through holes 30a and 31a, a little in a location which is different in the shaft orientations of a piezoelectric 
transducer Through hole 30b, Green sheet 32 f of the piezoelectric material of given thickness with which 3 lb was 
formed is piled up ( drawing 3 (III)). On the surface of [ b / through hole 30] this by the center-section twist And 
conductive layers 37 and 38 are formed so that the band-like field 36 non-conducting current may be formed in the field 
which is in agreement at the head of the internal individual electrode 1 8 and the inner surface of through holes 30b and 

3 lb may be buried ( drawing 4 (I)). 

[0014] These through holes 30a, 30b, 31a, and 31b can fill up through holes 30a, 30b, 31a, and 31b with the conductive 
coating material which forms a conductive layer certainly, if the width of face of at least one direction is formed so that 
it may become larger than the thickness of a green sheet 32 and 32 f . 

[0015] the green sheet 32 of the piezoelectric material with which the above-mentioned process was repeated by turns, 
the laminating only of the required number of layers was hereafter carried out, and the same through holes 30a and 31a 
(30b, 31b) as the above-mentioned were drilled — M - a laminating - carrying out - the segment electrode 22 — 
Conductive layers 40 and 41 are formed so that the band-like field 39 non-conducting current may be formed in a 
boundary with the common electrode 23 and the inner surface of through holes 30a and 31a (30b, 31b) may be buried 
( drawing 4 (II)). 

[001 6] In the pitch which is in agreement with the array pitch of through hole 3 1 a by the side of the head which 
calcinates since the green sheet of piezoelectric material is dried, constitutes one piezoelectric-material board 42, and 
turns into the free end (3 lb) To the field which can separate a conductive layer 40 mutually at least with the cutting 
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implements 43, such as a wire saw and a dicing saw A slit 44 is formed with the slanting cutting plane line C so that the 
pars-basilaris-ossis-occipitalis 44a may become the slant face where a front- face side is located in a back end side, and a 
rear-face side is located in a head side, and it **** so that a back end section side may serve as the continuation section 
( drawing 4 (III)). 

[0017] In addition, in an above-mentioned example, although the slit is formed in that of piezoelectric-material board 42 
itself, if a slit 44 is formed after fixing a non-vibrating field to the fixed substrate 45 with adhesives etc. as shown in 
drawin g 5 , improvement in working capacity can be aimed at. 

[0018] Thus, in the constituted ink jet type recording head, if a driving signal is supplied with the flexible cable 11, 
through the segment electrode 22 and the through holes 21a and 21b of each class, a driving signal will be impressed to 
the internal common electrode 17 again through the common electrode 23 and the through holes 20a and 20b of each 
class, and the layer of piezoelectric material 19 will contract to the internal individual electrode 18 at shaft orientations. 
[0019] Capacity expands [ the pressure generating room 4 ] by this, and the ink of a reservoir 6 flows into the pressure 
generating room 4 through the ink feed hopper 5. If supply of the driving signal after progress of predetermined time is 
suspended, a piezoelectric transducer 9 will return to the original condition, the capacity of the pressure generating room 
4 will contract relatively, and an ink drop will carry out the regurgitation from a nozzle orifice 2. 
[0020] By the way, since the external electrode for connection does not exist in apical surface 9a of a piezoelectric 
transducer 9, and back end side 9b, as shown in d rawin g 6 , even if the minute chips 9c and 9d which do not reach 
through holes 20 and 21 exist, the electric conduction relation between a segment electrode or the common electrode 23 
and the internal common electrode 18, and the internal individual electrode 17 is maintainable. Even if it forms a slit in 
one piezoelectric-material board 42, and it divides into each piezoelectric transducer 9 and a metaphor chip arises by 
this at the time of the assembly to a recording head, there is no substantial inconvenience, and the yield of manufacture 
can be improved. 

[0021] In addition, although it forms in an above-mentioned example so that the internal individual electrode 17, the 
internal common electrode 18, the segment electrode 22, and the common electrode 23 may be exposed from both ends, 
respectively If it forms so that it may be located between through holes 20 and 21, apical surface 9a, or back end side 9b 
as shown in drawing 7 , even if it makes an electrical conducting material contact the end faces 9a and 9b of a 
piezoelectric transducer 9, the short circuit of the internal individual electrode 17 and the internal common electrode 18 
can be prevented. 

[0022] Moreover, although he is trying to connect the internal individual electrode 17 and the internal common 
electrode 18 by through holes 20 and 21 in an above-mentioned example, respectively As shown in drawing 8 (b) and 
(b), on the other hand, the external electrodes 24 and 25 are formed in either an apical surface or a back end side. The 
yield of manufacture can be improved, even if it connects the internal individual electrode 17 or the internal common 
electrode 1 8 to juxtaposition with the external electrodes 24 and 25 and makes it connect with the common electrode 23 
or the segment electrode 22. 

[0023] Furthermore, in an above-mentioned example, although the through holes 20a and 20b of each class, and 21a and 
21b can shift to shaft orientations a little and are formed in them, even if it forms on the same axes A and B, and it 
forms the through hole by the side of a fixed area as a slit 26 as shown in drawing 9 (b) as shown in drawing 9 (b), the 
same operation is done so. 
[0024] 

[Effect of the Invention] While carrying out the laminating of the conductive layer through piezoelectric material in this 
invention so that an internal individual electrode and an internal common electrode may carry out a lap to an oscillating 
field as explained above It connects with the electrical conducting material filled up with the conductive layers which 
penetrate piezoelectric material in one [ at least ] edge field, and serve as an internal individual electrode, or the 
conductive layers used as an internal common electrode by the through hole. Since the piezoelectric transducer in which 
the external electrode layer linked to the electrical conducting material of a through hole which connects each 
conductive layer, or the electrical conducting material of a through hole which connects said internal individual 
electrodes was formed to one field of a longitudinal direction was fixed to the multiple-anchorage substrate the internal 
individual electrode which constitutes a piezoelectric transducer, or an internal common electrode - the through hole 
inside the end face of a piezoelectric transducer - interconnecting - the front face of a longitudinal direction - it can 
pull out - an end face with difficult formation - moreover, reliability can be raised, being able to use a conductive layer 
as unnecessary to a corner. Moreover, since an external electrode does not exist in the end face of the piezoelectric 
transducer which a chip tends [ comparatively ] to produce, at the time of **** and the assembly to a recording head, 
even if a metaphor chip arises, there is no substantial inconvenience, and the yield of manufacture can be improved at it. 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 5] 
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[Drawin g4] 
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